The view from the driver's seat, when c.fmckir:g for
malfunctions. Lightweight battery and junction
boxes are handy, like husky, gated gear lever.
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Accelerating hard out of Clubhouse Corner
at Thompson, Dave Ash feeds throttle care-
fully to keep the tail where it belongs.

By DAVID ASH

actions of any racer approaching a Ferrari competition

car for the first time. He is skeptical of its already
legendary reputation of “spare no expense”, progressive,
idealistic design and fantastic racing achievement, Such were
our feelings on our check-out with Bob Publicker of his
Le Mans Ferrari Testa Rossa at Thompson Raceway, Con-
necticut. A later and improved version of the new two-liter
fours, this one had run at the 1956 Sarthe classic with a 2.5
liter detuned Grand Prix engine and had then gone back to
Modena for a rebuild, including replacement of the GP en-
gine with the regular Testa Rossa (Red-Head) 120 inch
plant. After this thorough overhaul the Ferrarj was sold to
Bab,

While waiting for track chicf George Weaver to show up,
John Christy and Karl Ludvigsen, SCI's Managing and
Tech Editors, respectively were taking all sorts of pictures
and I was crawling in, out, around and under the little car.
[ would climb in, find mysell proudly posing behind the
wheel, look around quickly to see if anyone had noticed me,
and then climb back out to re-inspect the beast all over
again. Just standing there in the brilliant fall sun the two-
liter looked like it was going like hell. Bob had asked them
to paint it yellow. And they had painted it yellower than any
vellow I had ever seen. As 1 watched this shovel-nosed
machine circulating I was struck by the normality of the
car's design. Engine in front. Differential in back. Drum
brakes, Houdaille shocks, and what ho!, a four specd trans-

s- NTICIPATION, excitement, awe and fear are the re-



In the foreground, before the Le Mans starting flag, is the
Hill car that broke its axle. Number 12 finished third, and
our ex-Portago test car is al the rear.
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The Testa Rossa already outhandles the Mondial in tight corners,
as Ash is proving, and suspension is being improved in detail for
this year. Car is also being lightened to meet new Maseratis.

mission attached to the engine. No de Dion tube, rear-
mounted gearbox or any other GP-type gadget was to be
seen.

Just about then, George came up in the ambulance. We
signed the releases, trundled our gear into the infield and in
a moment Bob was off. The car seemed balky at the bottom
end and almost stalled but as soon as he got it going the note
mellowed and the wheels squeaked as he changed to second.
This was Bob's first time out in several years and the first
time out at Thompson. He was obviously taking it easy but
his times were still quite good.

Bob was coming in. I picked up the spare cushion and
went out to meet him, I patted him on the crash helmet as
he stopped, took the hat from him as he removed it and
helped him out.

I tried to appear as calm as possible in fixing the cushion,
fastening the belt, and fitting on the helmet. The key is
simple, you just push in— it is true, by the way, that the
correct size nail will do as well. The starter lever, mounted
as it is on the transmission tunngl in an unusual but easy to
reach place, was stiff,

The engine, which had sounded beautiful, re-started
quickly with an agreeable growl. I selected first, raised the
revs, let out the clutch — and stalled.

Karl Ludvigsen commented dryly, “This is a little differ-
ent from an MGA, Dave.”

I grunted, re-started, swung down around the bank and
out into the short straight leading into the oval. The tachom-
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Bob Publicker checks Dave out on the
maximum readings and knob functions,
while Bob Cressman looks on.

0

Checking on four-barrel after oil breather
incident, Cressman looks perplexed, but
all is well with ex-Grand Prix engine.

eter touched six thousand and I changed. The Ferrari put
its tail-down and jumped. At the beginning of the banking
I had seven thousand and backed off. The sound of this car
is music to the enthusiastic ear, It starts out with a hard,
thudding snarl and works its way up the scale to a buzz-saw
scream of pure power. In a way it's almost similar to the
symphonic twelves that came [rom Modena in a variety of
middling sizes from 1.9 to 2.9 liters a couple of years back.
It's not quite as smooth, perhaps, but that high, taut Ferrari
howl is unmistakable — and wonderful to hear.

In any good sports car you get around Thompson snap-
pily. A good TC will just break 1:30. A hot Healey Le Mans
will do 1:28. The best of the Jags push it down to just under
1:22. Walter Hansgen's lap record in the D Jag is a hair-line
under 1:12, The hot one and half liters, two liters and three
“quart” types are strung out between 1:13 and 1:18 .

Going up that little hill for the first time 1 was astonished
to note that it didn't seem like the car was going up hill at
all. Coming over the top I applied the anchors and changed
down. The gear box was light, almost slick in feel. and yet
was solid and positive. 1 tried to toss it into the corner but it
had no desire to break loose so I motored around and
stepped down hard. The sensation is beyond description.
You think that your hair is standing on end although you
are really quite certain that it is not.

Even with the high cog the “Testa™ runs out of revs in
just instants in second gear. The gear box is synchromesh

(Continued on page 60)
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Big talking point on Testa Rossa is solid rear axle.
Triangulated locating arm is at right, while shock and
trailing radius rod arve at center, near brake drum.

Axle construction is simple, rugged, has pressure vent
from top. Rebound is limited by cables, while weight
transfer is increased by torsion anti-roll bar at top.

At left is gouged-out 2.5 liter engine as fitted to Le Mans cars, with 42mm carbs and protective boots for distributors.
Engine of standard T.R., with Scaglietti body, is at center, while old Mondial at right has vertical Marelli magnetos,

tech report

By KARL LUDVIGSEN

Technical Editor

Ferrari's latest “production” car started building pres-

tige in sports car circles, one well-known owner-driver
threw up his hands and asked, “What should we believe
now? For years, designers, writers and dealers have been tell-
ing us that you can’t build a good sports-racing car without
De Dion tubes and rear-mounted gearboxes. So now comes
this Ferrari with a solid rear axle like a Buick, and they say
it's better than the Mondial. What's the story?"”

As far as the competition cars from Maranello are con-
cerned, this is a complete reversion, though touring versions
like the Europa have clung to the live axle for economic
reasons. For racing it's supposed to be passé, but the two-liter
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I N Class E, the new conjuring name is Testa Rossa. When

L]

Testa Rossas have been dominating their class since they
appeared, and have marked up some outright wins as well.
Far more than the Monza, it's fast becoming the tool of the
lone hand, since it is available and it is fast. And for other
reasons too.

At the close ol the '55 season, it was evident that the two-
year-old Mondial would need some drastic revamping to
cope with both the sixes and the new fours [rom Maserati.
Ing, Bellentani took the job on during the winter, occasional-
ly releasing reports on the new “Red Head” engine, but
when the whole car appeared at the New York show on April
28, '56, the big surprise was the unitized engine-gearbox and
aforementioned axle.

With Scaglietti bodies, the standard versions were getting
into circulation around Mille Miglia time, and with the new
Le Mans prototype rules the car looked like a good basis for
a Ferrari factory team. As a warmer-upper, a Testa Rossa
team with new Superleggera Touring bodies came to the
Supercortemaggiore race at Monza, which was run on June
24 with a two-liter limit. Collins and Hawthorn walked
away with the event, setting up a remarkable 129.89 mph



Throttle linkage is straightforward, all hose connec-
tions wired.

Cylindrical oil filter lies horizontally between twin

access plates in sump of two-liter. Bottom of
clutch housing is open for ventilation, at right of
pedal pivot casting holding twin master cylinders.

absolute sports car lap record in the process.

For Le Mans a 90 mm stroker crank and 42 mm Weber
carbs were buttoned on, added to a bore increased by 1 mm,
and one car went through to take third. Bob Publicker's car
was dented early in the race, in the hands of Portago, so
hadn't done so many racing miles. Meanwhile, standard
Testa Rossas were chasing their bigger brothers around US
courses, and rounded out the '56 season with a second, fifth
and eighth in the main event at Nassau, The Mondial was
never so good!

In a way, Ferrari had learned a lesson from his' competi-
tion. After all, the supremely successful A6GCS Maserati did
it all with a solid axle, and after urying a De Dion rig the
latest small Masers are reverting to the traditional layout.
Those notable small car builders, the Maserati brothers,
haven't had a successful sports car since the war with any-
thing other than a live axle.

With these as precedents, Ferrari was going against the
current in bringing out the Mondial, which was one of the
most complex sports cars for its size ever built. It was an
early success, but didn't respond to development, the factory

Front end is current Ferrari, with coil springs and
anti-rell bar linked to bottom wishbones: This
Le Mans car has a full belly pan.

being more concerned with heavier metal anyway,

Fact is that the complications of sprung differentials just
don't scem to be worth it when less than 190 horses have to
he applied to the road. In principle it's good, since torque
reactions are absorbed and unsprung weight reduced, but
such arrangements usually add more than enough weight to
offsct the small acceleration increase provided by better
traction,

With courses as smooth as they are today, a little more
unsprung weight is no problem. The only exceptions to this
are found in exceedingly light and clever designs like the
Chapman Lotus, and in rear-engined machines like the Coop-
er and Porsche. The latter virtually have to have frame-
mounted final drives, so they're lucky that they save enough
weight by climinating drive shafts, etc., to make up for added
suspension complexities.

Just tossing out the De Dion isn't enough, of course, the
proper hanging of a solid axle involving a lot of niceties.
Jaguar, for example, have so much experience with conven-
tional axles that they're having a hard time going over to

(Continued on page 59)
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in the process it was converted to 12
volts.

As it stood at the end of 1956, shortly
after the completion of construction,
Martin estimated a moderate 45 horses
for the power package. The power peak
is above 7000 rpm, and he takes it to
8000 when in a hurry. For touring use,
to which the machine is often put, it's
run to about 5000 in the gears and
cruises comfortably at 6500 rpm.

A shadow of its former self, a 500 Fiat
flywheel was cut to four pounds and
bolted to the Crosley crank. Cast by
Nardi, an adapter plate intervenes be-
tween Crosley crankcase and Fiat bell
housing. The clutch is also Fiat 500,
with Fren-Do competition lining and
stiffer Nardi springs.

The compact rear-control gearbox
wis built up from several broken Fiat
and Simca units, the healthy parts add-
ing up just right. The top three gears
are synchronized, with reasonably good
ratios, while low can easily be selected
(by tugging with both hands). Weight
of the box is 35 pounds, while the en-
gine scales at 150 pounds. A drilled and
shaped aluminum angle is bolted the
length of each side of the crankcase
and each rests on a former Crosley rear
mount.

Around the gearbox extension, also,
there's a rubber muff, which is fixed to
the stressed floor pan by a drilled strap.
Distances are so related that the bulk
of the package weight falls on the front
two mounts, the rear mount exerting a
steadying cffect and supporting only
15 pounds.

Once Fiat, the drive shaft is now a
214 inch diameter tube of .125 inch
wall aluminum. Steel collars are riveted
on both ends to accommodate the Fiat
[abric universal joints. Tanner has two
ratios for the spiral-bevel Fiat 500 rear
end, one being 35/6 and the other 39/8,
These correspond to 5.84 and 4.87,

As can be seen in the photos and
center spread, the detail workmanship
in the Martin-T verges on the fantastic.
The car is a veritable jewel, a worthy
prototype for one of the great racing
factories, There's no doubt that the ex-
perimentation with light alloy has paid
off, since the car scales 720 pounds dry.
This has introduced some unsprung
weight complications at the rear, but
attention to shocks and springs should
minimize them for the '57 season. A
trailer’s being built, and a full competi-
tion year is planned. If you see a
snarling red machine on the circuits
that looks like the offspring of a Masc-
rati and a Lotus, recall that it was con-
trived by Martin, jerry and the com-
plete cooperation of the Central Steel
and Wire Company. In the true sense
of the word, it's a work of art, and it
should be as good as it looks.

—Karl Ludvigsen

(Continued from page.43)

De Dion, even in their 290 bhp ma-
chines, The Ferrari approach encom-
passes three major points, none original
or secret and all thoroughly tested in
the past.

First, the axle assembly itself has been
made as light as possible without sacri-
ficing rigidity. Cast simply of aluminum
alloy, the center section is split verti-
cally in the plane of the axle shafts, and
held together directly by 12 studs, The
axle housings and attached box-section
coil spring mounts are fabricated of
sheet metal. Another twelve studs at
each side fasten the housing flanges to
the center section, thus stiffening the
latter further. Hub layout is three-quar-
ter floating, using a single ball bearing
at each wheel. It’s not a safety hub, T.
R. owners!

Bob's car didn't have the Le Mans
spiral bevel set in it after all, and it's
currently running a 4.57 gear, Also
handy are 4.25 and 4.00. Bob Cressman,
the Ferrari's skilled nursemaid, remark-
ed that a ratio change takes a mere six
hours.

Secondly, the axle mounting is sim-
ple, yet positive in all three planes. It
has the added advantage of being readi-
ly adjusted to course conditions. Basic
locating member is a very wide-base
trailing A-frame, welded up of small-
diameter tubing. Its feet are pivoted
just ahead of each rear wheel, while the
point is attached to the axle center sec-
tion roughly six inches below the shaft
centerline.

This point locates the rear roll center,
since the A-frame handles all lateral
bracing. It also transfers accelerating
torque reaction, in compression. A sin-
gle trailing arm at each side, above the
hub center, transfers braking stress to
the frame, and places the axle around
the low A-frame point.

A vertical coil spring acts just behind
each hub, and adjustable Houdaille
shocks damp the system through trailing
arms. The Le Mans cars, in addition,
have torsion anti-roll bars placed high
ahead of the wheels. At that event they
were no more than a modest 14 inch in
diameter, but thicker ones could be
fitted for tighter courses.

Third, and equally important, the
center section gombines a ZF torque-
bias differential, so if that inside wheel
does lift there’ll still be some push at
the outside. As a final precaution this
is invaluable.

As a result of the fitting of a live
axle, and particularly the way it was
done here, the frame structure at the

rear could be made much simpler.
Large-tube extensions curve up over the
axle to take spring forces and support
the fuel tank, and all suspension rods
and the shocks are hung from a fabri-
cated box at each side, The frame itself
is still based on two big longitudinal
tubes, but through the cockpit smaller
tubing has been arranged in truss form
to add beam stiffness,

Another offshoot, of course, is the
mounting of the transmission in unit
with the engine and clutch. The latter
is a traditional Ferrari dry twin-plate
unit, and it drives direct to an all-syn-
chronized four-speed box. In any other
context this would be quite normal, but
on a Ferrari racing machine it certainly
sounds strange! The driveshaft is con-
ventional, using Hooke-type universals.

Throughout the rest of the Testa
Rossa, the Ferrari heritage beginning
with the 1951 Formula II Grand Prix
cars is found pretty much intact. As is
now standard practice with the marque,
front suspension is by coil spring and
unequal wishbones, plus the inevitable
Houdaille shock absorber. There's also
a hefty torsion anti-roll bar, with a
short (and therefore stiffer) amount of
leverage at each end.

The steering is familiar, with a three-
piece track rod and steering arms ahead
of the king pins, Brake drums are a
further development of the centrifugal
venting that used to be cast into the
drums themselves. On this simpler car,
the basic drum has a plain face pierced
with holes, to which are added radial
vanes and a thin sheet plate covering
holes and vanes. It works better than
the old layout, though it doesn’t look
as sexy, and it's lighter as well,

Closest of all to the GP car, though,
is the twin-cam four cylinder engine,
Ferrari's going to sixes and twelves
again in much of his other machinery,
and this is the way Enzo himself feels
about e¢ngine design these days:

“We have confused the goal—the last
stop—with the starting point. At the
time of the two-liter Grand Prix form-
ula our car was technically perfect: four
cylinders, 2 liters, 200 horsepower. But
that was the borderline, not the spring-
board, for stroke length, since the pro-
portions change considerably for the
worse with more than 500 cc per cylin-
der. Today we say: At the highest, 2
liters for a four cylinder!”

Though some commentators have
mentioned radical changes down the
line—new valve angles, and the like—
the Testa Rossa actually differs only in
detail at the top end from Lampredi's
first designs. From the start, bore and
stroke have been 90 x 78 mm, and the
included angle between the valves has
been 58 degrees. Running with 45 mm

(Continued on page 60)
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Weber carbs and a 12 to 1 compression
ratio, the early GP versions turned out
180 horses at 7200, burning an 80/20
gas/alcohol mixture. In those days only
the factory cars could turn 7000, and the
private owners had to be happy with
6500. They later learned about fuels,
and at the expense of consumption
figures they reached 200 bhp. At that
time ('52-'53) the engines were losing
a lot of oil during a GP, and the pun-
dits prognosticated that the ratty old
fours wouldn’t show for another season.

Well, they turned up in the Mon-
dials, besides doing duty in meodified
form in the new Formula I machines.
The Mondial was rated a rather opto-
mistic 180 bhp, and was probably closer
to a consistent 165-170 horses. Like the
Monza, its lower end wasn't overly
sturdy, but with that output it wasn’t
critical, As the red-painted version was
being developed, though, with a solid
180 bhp at 7000, some stiffening was
called for.

The Testa Rossa thus has much bet-
ter crankshaft counterbalancing and a
lighter flywheel, plus better main bear-
ing support. It had no trouble standing
up to the 225 horses at 6200 of the Le
Mans rigs, which, in fact, pointed out
some weaknesses in the new rear axle.

The Le Mans machines had a 9 to 1
compression ratio, which is probably
used in the production Testa Rossa in-
stead of the Mondial's 8.75 to 1. Carbs
are 40 mm Webers, and the torque peak
is at a useful 5500 rpm, Cressman fits his
charge with Champion NA14 plugs, the
two per cylinder being fired by twin
Marelli coils and distributors. Valve
gear and other top end goodies are vir-
tually unchanged, though the new
squared-off valve covers add an air of
subtle mystery.

On the part of Ferrari, the Testa
Rossa marks a welcome return to a sim-
pler concept of racing. The production
of this machine is a clear bid for the
private owner trade, which has been
rallying 'round as expected. Well they
may, for though this is no Model T, it
is somewhat easier to work on and keep
running through a season. With the
development that's been done, it
shouldn’t need much work anyway.

Looking ahead, this is probably the
lull before another storm. The next
Ferrari Class E sports machine may well
use a V-8 version of their new Formula
I V-6, and will undoubtedly have a
rear-mounted clutch, gearbox and all.
Sit down with us then, and we'll talk
that one over with youl

—Karl Ludvigsen

Testa Rossa

(Continued from page 41)

in the top three gears and is in addi-
tion *forgiving. The upshilt can be of
the snap variety, and the feeling of
pressure on the back eases for only a
fraction of a moment with the change.
Somewhere -around six thousand revs
this four barrel changes tone and be-
zins to sing and at seven, oddly enough,
is the range in which this small engine
packs its greatest wallop. Below this
it's smooth. not ragged, but just doesn't
get into its stride.

The drum brakes, although admit-
tedly not being taxed with a record
breaking effort were most satisfactory
on this mickey mouse course where they
had no opportunity to cool. The con-
ventional suspension was more than ap-
parent though under heavy braking as |
stepped up the beat. Shutting off in the
rough on the backstraight could be
hairy indeed if I weren’t careful, and
the rear wheels might be overbraked
for the bumps and the light fuel load
we were carrving.

In the banking it was necessary to
hold some inward pressure on the steer-
ing which was just about right—just a
little bit of understeer. It had the feel
of about two turns lock to lock, Not
too quick yet just rapid enough. The
tire pressures of thirty-two and thirty-
six pounds front and rear might have
been lowered slightly because of the
surface irregularities on the back-
stretch.

Pedal pressures are remarkably light,
requiring no more effort than in a
garden variety sports car. The throttle
in particular is unusually smooth, with
an even pressure required throughout
the range. The more you open the tap
the more you get. In this the car was
different from other earlier Ferraris
I have driven which all scemed to
have too much free play in the throt-
tle linkage. A look under the hood
explains this. The whole business is
simple—artfully designed and meticul-
ously wrought.

The seating is just right. Since much
padding was removed to make the
cockpit fit Bob, who is a six footer
plus, I needed two small cushions—
under and behind me—for no seat ad-
justment is possible. Once 1 was
propped up the vision and feel left
nothing to be desired. Despite this,
there was almost no wind buffeting
and the predominate sound always
was the scream of the engine. Of all
the modern cars I have ever driven
this one harked back most in terms of






